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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the cooling 
structure for solid-state image pickup element which 
efficiently cools a solid-state image pickup element and 
doesn't bring about registration deviation and has a 
high assemblability with respect to the three-plate 
solid-state image pickup device. 

SOLUTION: A first thermal conductive member 1 1 which 
absorbs heat of a solid-state image pickup element 3 is 
provided, and a second thermal conductive member 12 
which is formed by metallic foils put one over another 
and is superior in flexibility is arranged on the rear 
face of a solid-state image pickup element 3 in each 
channel of R, G, and B, and the first thermal conductive 
member 1 1 is closely brought into contact with the rear 
face of the solid- state image pickup element 3 with a 
desired pressure by a flat spring 14 arranged at the 
rear of the second thermal conductive member 12, 
thereby radiating the heat generated from the 
solid-state image pickup element 3 to a camera enclosure 
1 through the second thermal conductive member 12 
without a bad influence upon registration. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the solid state camera relation and the thing concerning 
amelioration of the heat dissipation device of a solid state image pickup device especially which used 
solid state image pickup devices, such as CCD. 
[0002] 

[Description of the Prior Art] Since the dark current in a solid state image pickup device increases solid 
state image pickup devices, such as CCD, in connection with the working temperature rise of itself 
conventionally, the image quality of the image picturized with the solid state image pickup device of 
higher temperature deteriorates more. Therefore, in a solid state camera, there are some which establish 
the device which cools a solid state image pickup device. In order to obtain a on the other hand more 
clear image, it is necessary to keep the installation precision of each solid state image pickup device in a 
solid state camera at about 1 micrometer or less. Therefore, generating of the mechanical stress at the 
time of mounting and the effect of the dimensional change by thermal expansion or the heat shrink need 
to attach a solid state image pickup device and the above-mentioned cooler style in a solid state camera 
in consideration of degrading installation precision. 

[0003] Therefore, as a conventional technique, a thermally conductive good holddown member is 
prepared in the rear face of a solid state image pickup device, a metallic foil radiates heat to a camera 
case through the heat-conduction member piled up, put together and formed, and there are some which 
are cooling the solid state image pickup device. 

[0004] Hereafter, the structure of the solid state camera by this conventional technique is explained in 
more detail using drawing 3 - drawing 5 . In drawing 3 , 1 is a camera case, 2 is color-separation prism, 
and the color-separation prism 2 decomposes into every predetermined color component and a light in 
three primary colors the light which carried out incidence from the image pick-up lens (not shown). 
After a part for the Mitsunari decomposed respectively is changed into an electrical signal by the solid 
state image pickup device 3, respectively, it is compounded by the processing circuit in a solid state 
camera, and an image pick-up image is obtained. 

[0005] In order to absorb the heat in a solid state image pickup device 3 in tooth-back 3b of a solid state 
image pickup device 3, adhesion immobilization of the heat-conduction chip 21 which consists of a 
copper plate is carried out, and adhesion immobilization of the heat-conduction plate 22 is carried out 
further at the heat-conduction chip 21 . Moreover, behind the heat-conduction plate 22, the sensor 
substrate 4 is arranged on both sides of an electric insulating plate 23. This sensor substrate 4 has the 
circuit which processes the signal from a solid state image pickup device 3, and soldering 
immobilization of the terminal 3a of a solid state image pickup device 3 is carried out. Furthermore, the 
color-separation prism 2 and an image sensor 3 are fixed by soldering that solder 7 is also about the 1st 
metallic ornaments 5 attached in each color component irradiation labor attendant of the color- 
separation prism 2 by fixing, and the 2nd metallic ornaments 6 attached by fixing to each solid state 
image pickup device 3. 
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[0006] On the other hand, adhesion immobilization of each heat-conduction plate 22 is carried out with 
the mounting screw 25 at the copper foil heat sink 24. Moreover, adhesion immobilization of the copper 
foil heat sink 24 is carried out with the mounting screw 26 at the camera case 1. The copper foil heat 
sink 24 serves as a configuration on which cutting and bending were carried out by press working of 
sheet metal as 24f of two or more copper foil, for example, from copper foil 24a to copper foil, joined 
and unified as it is also with a thin binder, a laminating carried out to the shape of a layer, for example, 
shown in drawing 5 . Moreover, in order to improve the ********** 0 f the copper foil heat sink 24 
further, several slits are prepared for every bending section. 

[0007] According to the above structures, the heat which generated heat from the image sensor 3 is 
transmitted even to the heat-conduction plate 22 through the heat-conduction chip 21, and the 
transmitted heat is further transmitted even to the camera case 1 by the copper foil heat sink 24 with 

[0008] 

[Problem(s) to be Solved by the Invention] However, on the above-mentioned conventional technique, it 
has the trouble shown below. That is, after each solid state image pickup device performs optical three- 
dimension positioning to color-separation prism, respectively, it is fixed to color-separation prism. 
Therefore, as a result of being adjusted according to an individual, the physical relationship of three 
solid state image pickup devices of R, G, and B each channel may not become settled, but may become 
that from which the physical relationship shifted in all the directions with the solid state camera. 
Consequently, the relative amount of gaps of each screw hole location of the heat-conduction plate 22 
by which adhesion immobilization was carried out as mentioned above at the rear face of a solid state 
image pickup device through the heat-conduction chip, and the screw hole location of the heat- 
conduction member 24 corresponding to it may become larger. Moreover, a relative gap of said screw 
hole location is produced also by the result by which the dimension error which each part material which 
constitutes this heat dissipation structure has was accumulated. 

[0009] Therefore, when screw conclusion of the copper foil heat sink 24 is respectively carried out with 
the mounting screws 25 and 26 to the heat-conduction plate 22 and the camera case 1, The mechanical 
stress which each amount of screw hole location gaps is large, and is produced for the reason When it 
must be made to absorb at least as the copper foil heat sink 24 with ********** anc j the mechanical 
stress inclines in the one direction remarkably The great stress which absorbed that the copper foil heat 
sink 24 was also to the heat-conduction plate 22, and did not go out in the solid state image pickup 
device 3 by which adhesion immobilization was carried out to it may be received. In that case, the 
installation location of a solid state image pickup device shifts by the stress, when the installation 
precision yets worse, a gap of registration occurs, and there is a fault of degrading the image quality to 
picturize. Moreover, among this heat dissipation path, when consisting of the rigid bodies, such as a 
metal, it was fixed, respectively and the part from the solid state image pickup device 3 to the heat- 
conduction plate 22 is connected, in the time of screw conclusion of the heat-conduction plate 22, the 
mechanical stress by the mounting torque of a screw joins a solid state image pickup device, and gap of 
registration generates it. In addition, in order to prevent generating of a gap of the registration by this 
screw conclusion, mounting torque at the time of the above-mentioned screw conclusion must be 
regulated, and aggravation of assembly nature and aggravation of efficiency of heat transfer arise by 
that. 

[0010] While this invention removes these faults and cools a solid state image pickup device efficiently, 
it aims at offering the good solid state image pickup device cooling structure of assembly nature. 
[001 1] 

[Means for Solving the Problem] This invention arranges respectively the 1st heat-conduction member 
which can absorb the heat from a solid state image pickup device, and the 2nd heat-conduction member 
which was excellent in ********** formed by the piled-up metallic foil in the rear face of the solid state 
image pickup device of two or more color channels, for example, R and G, and B each channel, in order 
to solve the above-mentioned technical problem. And it is made to stick the 2nd heat-conduction 
member attached in the 1st heat-conduction member and the 1st heat-conduction member at the tooth 
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back of a solid state image pickup device by the predetermined pressure by the flat spring attached in 
each above-mentioned solid state image pickup device, respectively. 

[001 2] According to the configuration mentioned above, the above-mentioned heat-conduction member 
is minded for the heat generated from the solid state image pickup device. The mechanical stress which 
happens by the screw hole location gap at the time of the assembly which could radiate heat efficiently 
and was further mentioned above to the camera case side with which the 2nd heat-conduction member 
was fixed with screws Since R, G, and B each channel distributes respectively and each stress is 
absorbed by the ********** 0 f eac h 2nd heat-conduction member, generating of a registration gap can 
be suppressed. 

[00 1 3] According to the configuration mentioned above, moreover, the field where the field where the 
1st heat-conduction member and heat-absorptive member touch, and its heat-absorptive member and 
solid state image pickup device touch Since it is only stuck that it is also at a predetermined pressure and 
it is not fixed Even if it is the case where the 2nd heat-conduction member is fixed with screws to a 
camera case side when the 2nd heat-conduction member is fixed with screws to the 1st heat-conduction 
member or When **** of these faying surfaces arises by thread-fastening torque, the effect of the 
mechanical stress to the solid state image pickup device by the screw bundle torque can be prevented 
from being generated. 
[0014] 

[Embodiment of the Invention] Hereafter, one example of this invention is explained using drawing 1 
and drawi ng 2 . 1 in drawing 1 to 7 is the same as that of what was explained by the Prior art mentioned 
above, and omits explanation here. 

[0015] In drawing 1 , the stanchion 8 with the screw section for attaching the flat spring 14 mentioned 
later is attached in the 2nd metallic ornaments 6. The heat sink of the Peltier cooling component 9 which 
is a heat-absorptive member is contacted through the thermally conductive double faced adhesive tape 
10 by rear-face 3b of a solid state image pickup device 3, and the 1st heat-conduction member 1 1 
formed with the metal of high temperature conductivity is contacted through the thermally conductive 
adhesive tape 10 as well as the radiator of the Peltier cooling component 9. 

[001 6] Moreover, after the metallic foil of high temperature conductivity is put [ it piled it up and ] 
together and formed, since ********** i s increased, 12 is the 2nd heat-conduction member in which the 
bending section which has a slit was prepared. Pressure-welding immobilization of this 2nd heat- 
conduction member 12 is carried out by the set screw 1 8 and the pressure plate 13 at the 1st heat- 
conduction member 1 1. In adhesion with the 1st heat-conduction member 1 1 and the 2nd heat- 
conduction member 12, a pressure plate ] 3 is formed in order to make it the bolting pressure at the time 
of those thread fastening join those larger area so that a degree of adhesion may become high more. 
[00 1 7] Furthermore, it is the insulating chip with which 14 is attached in a flat spring and 15 is attached 
in a flat spring 14, and this insulating chip 1 5 is formed with fire-resistant plastics in order to raise heat 
insulation. It is made for this flat spring 14 to suppress the 1st heat-conduction member 11 in the 
direction of the solid state image pickup device 3 attached in metallic ornaments 6 through the attached 
insulating chip 15 as it is also at a predetermined pressure by ****ing to the above-mentioned stanchion 
8 and carrying out stop immobilization by the set screw 19. For this reason, a solid state image pickup 
device 3, the Peltier cooling component 9 and the Peltier cooling component 9, and the 1st heat- 
conduction member 1 1 are stuck. 

[001 S] every -- after making the angle washer 17 insert in each installation location of the heat sink 16 
which ****ed to the camera case 1 and was combined with it, respectively, pressure-welding 
immobilization of the 2nd heat-conduction member 12 is carried out with the installation screw 20. 
[00 1 9] By considering as the structure explained above, the heat generated from the solid state image 
pickup device 3 is absorbed by the endoergic side of the Peltier cooling component 9. The absorbed heat 
is transmitted to the 1st heat-conduction member 1 1 stuck the heat dissipation side of the Peltier cooling 
component 9, and radiates heat from it efficiently to the camera case 1 through the 2nd heat-conduction 
member 12 and heat sink 16 further. 

[0020] Since two or more 2nd heat-conduction members 12 distribute and the mechanical stress in each 
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part article produced by the temperature change of each part material is respectively absorbed by the 
********** 0 f 2 nc j heat-conduction member at this time, a gap of registration does not occur. 
[002 1] Moreover, unlike the structure stated by the Prior art, the 2nd heat-conduction member 12 and 
solid state image pickup device 3 are not being fixed by the 1st heat-conduction member 1 1 in which the 
2nd heat-conduction member 12 was attached being forced and stuck by R, G, and rear-face 3b of the 
solid state image pickup device 3 of B each channel by the predetermined pressure. Therefore, since 
**** can ^ e produced in the above-mentioned adhesion part at the time of bolting of a screw and 
mechanical stress does not attain to a solid state image pickup device 3, it is not necessary to regulate 
screw mounting torque, and assembly nature is dramatically good. 

[0022] In the example shown in drawing..! , although the Peltier cooling component 9 is used as a heat- 
absorptive member, though the 1st heat-conduction member 1 1 is directly contacted to the rear face of a 
solid state image pickup device 3 when there is no need about the member ****** ? the good heat 
dissipation effectiveness is acquired. 

[0023] Moreover, as an imaginary line shows to drawing 2 , structure which radiates heat from the ends 
of the heat-conduction member 1 1 not only to the heat sink 16 but to heat sink 16', then the further 
cooling effect can be acquired to cool a solid state image pickup device 3 further. 
[0024] 

[Effect of the Invention] It is made for the mechanical stress from the cooler style not to affect a solid 
state image pickup device depending on having attached the cooler style in the solid state image pickup 
device, and a gap of the registration under the effect can be prevented from generating according to this 
invention. 

[0025] Moreover, the configuration of heat-conduction material is simple and workability can realize a 
good solid state camera. Furthermore, since the mechanical stress at the time of thread fastening can be 
lost by making it stick with a predetermined pressure when **** happens in the adhesion part, it is 
unnecessary in screw bundle torque regulation, therefore since assembly nature improves, reduction of 
the cost of a solid state camera can be aimed at. 



[Translation done.] 



http://wVi-w4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/1 1/04 



